The correlation between concentrations of zolpidem and benzodiazepines in segmental hair samples and use patterns.
The aim of this study was to investigate the correlation between histories of zolpidem and benzodiazepines use and their concentrations in hair as determined by segmental hair analysis, that is, by analyzing hair samples taken 0-1, 1-2, 2-3, 3-4, 4-5, and 5-6cm etc. and 0-3cm from the scalp, and whole hair. Of the 23 hair samples examined, 18 were collected from patients in a rehabilitation program and five were from patients that had taken zolpidem only once by prescription. All 23 patients provided written informed consent after reviewing the research plan, described their zolpidem and benzodiazepines use histories accurately, and provided hair samples, which were weighed, washed, cut into lengths of <1mm, and extracted in 100% methanol for 16h (diazepam-d5 was used as an internal standard). Extracts were evaporated under reduced pressure and reconstituted with aqueous methanol (1:1 v/v). These extracts (10μL) were analyzed by Liquid Chromatography/Tandem Mass Spectrometry (LC-MS/MS). The method used was validated by determining LOD, LOQ, calibration curves, intra- and inter-accuracies, precisions, matrix effects, process efficiencies, extraction efficiencies, and processed sample stabilities. Five hundred and ninety-five 1cm hair segments showed 61.59% positive probability and 86.71% negative probability of quality correlation between zolpidem and benzodiazepines use and concentrations in hair. Good qualitative correlations were observed between drug use and detection in hair. False positivity and false negativity were very low. Of the hair samples taken from patients in a rehabilitation program, subject nos. 4, 5, and 12 had correlation coefficients of 0.68, 0.54 and 0.71, respectively, for relationships between zolpidem use and concentration of zolpidem in hair. For the 5 patients taking only a single dose of zolpidem (10mg), the average zolpidem concentrations in hair were 20, 15 and 40pg/mg after 5, 30 and 60 days, respectively. This study shows a relationship between history of zolpidem and benzodiazepines use and their concentrations in 1cm hair segment.